Receptor binding of ["Hlneurotensin was examined on membrane preparations derived from neuroblastoma x glioma NG108-15 hybrid cells. The specific binding was saturable and reversible, and a dissociation constant (Kd) was calculated to be about 0.24 nM from the rate constants. with enhanced membrane excitability. Application of neurotensin to NGlOS-15 cells that had formed synapses with cultured striated muscle cells caused a considerable increase in frequency of miniature endplate potentials from the muscle cells. These data show that NGlOS-15 cells possess a single class of neurotensin receptors similar to a high affinity site of synaptosomal membranes from the murine brains. The results suggest that neurotensin facilitation of synaptic transmission is mediated through receptors coupled to ionotropic processes rather than to cellular metabolic ones.
We have examined several possible physiological consequences of neurotensin receptor binding. Neurotensin (10 pM) exhibited no influence on adenylate cyclase activity, 45Ca uptake, or 32Pi incorporation into phosphatidylinositol fractions of NG108-15 cells. Electrophysiological study of isolated NG108-15 cells revealed neurotensin-induced transient hyperpolarization followed by sustained depolarization with enhanced membrane excitability. Application of neurotensin to NGlOS-15 cells that had formed synapses with cultured striated muscle cells caused a considerable increase in frequency of miniature endplate potentials from the muscle cells. These data show that NGlOS-15 cells possess a single class of neurotensin receptors similar to a high affinity site of synaptosomal membranes from the murine brains. The results suggest that neurotensin facilitation of synaptic transmission is mediated through receptors coupled to ionotropic processes rather than to cellular metabolic ones.
Neurotensin, a tridecapeptide which was first isolated from bovine hypothalamus extracts (Carraway and Leeman, 1973) , has wide physiological and pharmacological activity (Leeman and Carraway, 1982) . Neurotensin is present in the synaptosomal fraction of brain homogenates (Uhl and Snyder, 1976) and probably is present in vesicles of synaptic terminals (Seybold and Maley, 1981 Emson et al., 1982) . Its release from rat brain is calcium dependent (Iversen et al., 1978) . The high affinity and reversible binding of neurotensin have been demonstrated by tritiated or iodinated neurotensin in membrane preparations of rat brains (Kitabgi et al., 1977 (Kitabgi et al., , 1980 Uhl et al., 1977; Vincent et al., 1982) , intestinal smooth muscle (Kitabgi and Freychet, 1979) , human colon carcinoma cells (Kitabgi et al., 1980) , and mast cells (Lazarus et al., 1977a, b; Rivier et al., 1977) . This suggests the presence of physiological neurotensin receptor sites. Data extracellularly recorded show inhibitory effects of locally applied neurotensin on cells of cerebellum (McCarthy et al., 1979; Marwaha et al., 1980) and locus ceruleus (Young et al., 1978) , and excitatory action on cells in the bed nucleus of the stria terminalis (Sawada et al., 1980), spinal cord (Miletic and Randic, 1979) , and lumbar horn (Henry, 1982) . These data strongly suggest Vol. 4, No. 6, June 1984 that neurotensin may serve as a neurotransmitter and/ or neuromodulator in the CNS.
Facilitation of synaptic transmission by neurotensin as well as by angiotensin II and bradykinin has been reported at synapses between NG108-15 (neuroblastoma x glioma) hybrid and striated muscle cells in a preliminary form (Higashida et al., 1978) . NG10815 cells possess functional receptors for neurotensin and provide an in vitro system to investigate the neurotensin effect on neuronal functions at the membrane level of a single cell.
NG108-15 hybrid cells express various neurotransmitter receptors, each of which corresponds to one subtype of receptor characterized in normal nervous tissues (Nirenberg et al., 1983) . Receptors in NG108-15 cells can be classified into three different types with respect to receptor-mediated respones: (1) opiate receptors (Klee and Nirenberg, 1974; Sharma et al., 1975; Traber et al., 1975b), a2-adrenergic receptors (Sabol and Nirenberg, 1979; Haga and Haga, 1981; Kahn et al., 1982) , and prostaglandin (PG) E, receptors (Kenimer and Nirenberg, 1981; Kenimer, 1982) which preferentially couple to adenylate cyclase; (2) serotonin receptors dominantly linked to ionic channels (Christian et al., 1978; MacDermot et al., 1979) ; and (3) muscarinic receptors (Traber et al., 1975a; Burgermeister et al., 1978; Christian et al., 1978) and PGDz receptors (Higashida et al., 1984) mediating effects on both cyclase and membrane potentials. We have attempted to clarify receptor-coupling modes of neurotensin in NG108-15 cells and to determine to which class the neurotensin receptors belong.
In Cell culture. Parental neuroblastoma N18TG-2, glioma CGBU-1, and their hybrid NG108-15 cells (Nirenberg et al., 1983) were grown in flasks (Falcon, 75-cm' surface area) in Dulbecco's modified Eagle's medium (DMEM) containing 44 mM NaHCOZI and 5% FCS in a humidified atmosphere of 90% air, 10% CO, at 37°C. For the hybrid cells, 1 X lop4 M hypoxanthine, 1 X lop6 M aminopterin, and 1.6 X lo-" M thymidine were added as described previously (MacDermot et al., 1979) . Before reaching 70% confluency, cells were detached by incubating them with 10 ml of Dulbecco's phosphate-buffered saline without Ca'+ and Mg'+ (PBS (-)) for 5 min at 37°C and subcultured by reseeding at a density of 200,000 cells/ flask or as indicated in 35-or 60-mm dishes. In some experiments, the cells were cultured in the differentiation medium (DMEM, 2% FCS, hypoxanthine, and thymidine) supplemented with 1 mM BQAMP or 10 pM PGE, and 1 mM theophylline. For collecting a great mass of cells, the cultures were maintained until they approached 100% confluency by changing the medium once or twice daily to maintain the pH between 7.2 and 7.4. After removing medium, cultures were washed three times with PBS(-) and incubated for 5 min. Cells were harvested by agitation, collected by centrifugation at 300 x g for 5 min at 25"C, and stored at -80°C until use.
Preparation of membrane fraction. The frozen NG108-15 cells were thawed and suspended in 5 ml of a cold hypotonic solution (5 mM Tris-HCl, pH 7.5, containing 5 mM MgSO,) . The cells were allowed to swell for 20 min and were homogenized with a Teflon-glass homogenizer. Intact cells and nuclei pellets were removed by centrifugation at 500 x g for 10 min at 4°C. The supernatant was then centrifuged at 30,000 x g for 60 min at 4"C, and the pellet was resuspended in 50 mM Tris-HCl buffer, pH 7.5, with 15 mM MgCl,. This procedure was repeated twice. The final pellet was kept frozen at -80°C with no loss of binding.
The synaptosomal fraction of rat and mouse brains was prepared by the method of Gray and Whittaker (1962) . Brains were homogenized with 10 vol of 0.32 M sucrose using a glass homogenizer with a Teflon pestle. After centrifugation at 1,000 x g for 10 min at 4"C, the supernatant was further centrifuged at 17,000 x g for 55 min. Crude mitochondrial fractions (PZ) were resuspended in distilled water, layered on a discontinuous sucrose gradient, and centrifuged at 55,000 X g for 90 min using a Beckman rotor (SW 27). The synaptosomal fraction recovered at the interface between 0.8 and 1.2 M sucrose was diluted with 50 mM Tris-HCl buffer (containing 1 mM EDTA, pH 7.5) and centrifuged at 100,000 x g for 60 min. The pellet was washed twice by repeating centrifugation and stored at -80°C.
Assay of ["H]neurotensin binding. Cell or brain membrane fractions were thawed and resuspended in 50 mM Tris-HCl (pH 7.5) buffer to a protein concentration of about 15 mg/ml. Neurotensin binding was performed according to the procedure of Kitabgi et al. (1977) , using [3H]neurotensin (65.5 Ci/mmol). Aliquots (0.2 ml) of the final binding mixture consisting of 50 mM Tris-HCl (pH 7.5), 0.5% bovine serum albumin, various concentrations of ['iH]neurotensin, and membrane fraction (usually about 0.7 mg of protein) in plastic tubes were incubated for 5 min at 25°C. The incubation was terminated by adding 5 ml of ice-cold 50 mM Tris-HCl to each, and the reaction mixtures were filtered on Whatman GF/B filters. The filters were washed three times, dried, and rinsed in a toluene-Triton X-loo-based scintillation fluid. After immersing them for 12 hr at room temperature, radioactivity was measured with a Beckman liquid scintillation spectrometer. Unlabeled neurotensin (10 PM) was added to duplicate tubes to estimate nonspecific binding. Specific binding was usually about 60 to 70% of total bound radioactivity. Nonlinear Scatchard plots of murine brains were calculated by a computer simulation of a two-site binding model described by Feldman (1972) . According to characteristics of this simulation, correlation coefficients of two lines generated between data were obtained. Protein was determined by the method of Lowry et al. (1951) with bovine serum albumin as the standard. Assay of adenylate cyclase activity. Measurement of adenylate cyclase activity was performed as described previously (Higashida et al., 1981b (Higashida et al., , 1984 . The membrane fractions of NG108-15 cells were used for the enzyme source.
Assay of phosphatidylinositol turnover. Assays of lipid phosphorus were measured as described by Yano et al. (1983) . Briefly, NGlOS-15 cells were washed twice with PBS and incubated in 2 ml of PBS containing ["'PI orthophosphate (33 Ci/ml) at 37°C for 60 min. The cells were exposed to 10 pM neurotensin for 15 min. The reactions were terminated by adding 2 ml of chloroform/ methanol (1:2, v/v). The phospholipids were separated by two-dimensional chromatography on silica gel H plates with 2.5% magnesium acetate, using chloroform/ methanol/l3.5 N ammonia water (65:35:5.5, v/v) in the first direction, and chloroform/acetone/methanol/acetic acid/water (3:4:1:1:0.5, v/v) in the second direction. Lipids on the plate were visualized by exposing the plate to iodine vapor. The spots were scraped off, and the radioactivity in each spot was measured.
4"Ca uptake. The uptake of 4"CaC12 by cultured cells was measured by a slight modification of the method of Ohsako and Deguchi (1981) . NG108-15 cells were grown in the presence of 1 mM B@AMP on polyornithinecoated dishes (60 mm) prepared as described by Miki et al. (1981) . Cultures were washed with 1.5 ml of buffer A (20 mM Tris-HCl, pH 7.4, 5.4 mM KCl, 0.8 mM MgSO,, 150 mM NaCl, 1.8 mM Ca&, and 20 mM glucose) and incubated in 1.8 ml of buffer A at 25°C for 30 min. The reaction was started by adding of 200 ~1 of buffer A containing 4 PCi of 4"CaC12 in the presence or absence of 10 pM neurotensin. After incubating for the indicated period, the medium was removed by aspiration, and dishes were washed with 3 ml of ice-cold buffer containing 150 mM NaCl, 5 mM Ca&, 0.1 mM LaC&, and 20 mM Tris-HCl, pH 7.4. The washing procedure was performed within 20 sec. The washed cells were suspended in 1.5 ml of 0.05% deoxycholate and the radioactivity was measured with a liquid scintillation counter.
Electrophysiological measurements. NG108-15 cells used for electrophysiological studies were plated at a density of 1 to 5 X 10" tells/35-mm dish and were maintained in the differentiation medium supplemented with 1 mM BtzcAMP for 5 to 7 days. For synapse formation experiments, 0.5 to 2 x lo" NG108-15 cells without pretreatment were suspended in 2 ml of DMEM (containing hypoxanthine and thymidine) with 10% heat-inactivated horse serum and then co-cultured onto 
) was plotted as a function of time, a straight line was obtained (Fig. lA, irzset) . Figure 1B = -h-,t, in which [&I is a concentration of bound peptides at time zero of dissociation ( Fig., lB, inset) . A straight line was obtained, indicating that the dissociation of ["HI neurotensin is first order during at least the first 5 min of the reaction. Half-dissociation time (tlJ was about 12.5 min. The association (k,) and dissociation (h-,) rate constants were calculated from the two lines to be 0.3 X 10" M-' min-' and 0.07 X lo-:' min-', respectively. & determined from the ratio K-,/K was 0.24 nM.
The concentration dependency of neurotensin binding at equilibrium was determined by adding various concentrations of ["Hlneurotensin (0.08 to 40 nM). The specific binding was saturable (Fig. 2, inset) , and Scatchard analysis of the data gave a straight line (Fig. 2) . A dissociation constant (&) calculated from these data was 0.86 nM. This Kd value was of the same order as that determined from the association and dissociation rate constants (see above). The maximal binding capacity (B,,;,,) of 250 fmol/mg of protein was obtained for NG108-15 cells, which corresponds to 7700 receptor sites per cell. The results indicate that NG108-15 cells possess a single population of neurotensin receptors.
Neurotensin and its analogues or related compounds were tested for their ability to replace ["Hlneurotensin binding to the hybrid cell membranes. The competitive inhibition curve of the binding by unlabeled neurotensin was obtained and I& was about 0.6 nM (Fig. 3B) . The K, of neurotensin was 0.26 nM when calculated by the equation, Ki = I&,,,/(1 + L/KJ, which is very close to the Kd value (0.24 nM) obtained from the kinetic experiments. The Hill coefficient for neurotensin was 1.1 (Fig.  3A) , indicating no cooperative interaction between neurotensin binding sites. Of two neurotensin analogues tested, values of Ki and Hill coefficient for [D-Argg]-neurotensin were 0.22 nM and 1.0, respectively, just as close as those for the parent neurotensin, while those for [o-Phe"]-neurotensin were 120 nM and 2.1, respectively. Bradykinin and angiotensin II had no ability to replace ["Hlneurotensin binding at the concentration of lo-' to lo-" M (Fig. 3B) . In addition, methionine-enkephalin, serotonin, dopamine, norepinephrine, isoproterenol, ACh, d-tubocurarine, adenosine, diltiazem, prostaglandins (A,, B1, Dr, El, FZ,,, I,), and thromboxane B, had no effect on the binding of ["Hlneurotensin at the concentration of 10 pM. the fused rat myotubes which had been cultured for 6 to 7 days (Higashida et al., 1981a (Higashida et al., , 1984 . PGEl (10 pM) and theophylline (1 mM) were added just after starting the co-cultures. Intracellular recording techniques of membrane potentials of NG108-15 and muscle cells were performed as described (MacDermot et al., 1979; Higashida et al., 1981a Higashida et al., , 1984 Miki et al., 1981) . Assays were carried out at 37°C in 2 ml of serum-free DMEM. For stimulation by neurotensin (dissolved in 150 mM NaCl), 2 ~1 of the test solution with various concentrations of neurotensin (0.1 to 100 pM) were applied on the medium surface just 2 mm above a recording cell by using a Gilson micropipette. In some experiments, 100 pM neurotensin in 0.1 N HCl filled in dull-tip glass microelectrodes was iontophoretically applied to the hybrid cells by a microiontophoresis programmer (W-P Instruments, model 160).
Results
Characteristics of ["Hjneurotensin binding to NGl08-15 cells. ["H]Neurotensin bound specifically and reversibly to membrane fractions of NG108-15 cells at 25°C. The specific binding rapidly increased with time and reached a plateau in about 2 to 3 min (Fig. 1A) . The interaction of neurotensin with membrane fractions was analyzed as a pseudo-first-order reaction. When Ln
Reagents influencing
["Hlneurotensin binding of NG108-15 cell membranes were systematically examined. Divalent cations (Ca'+ and Mg"+) produced no effect at up to 5 mM, whereas 50% inhibition was obtained by 100 mM Nat as reported in mast cells (Lazarus et al., 1977a) . GTP and Gpp(NH)p (lop4 M) inhibited binding by 30 to 50%, whereas ATP had no effect. Incubation with 0.5 mM N-ethylmaleimide (NEM) reduced binding by approximately 50% of that seen in its absence.
[ tions of mouse neuroblastoma N18TG-2 and rat glioma CGBU-1 cells were 2 + 3 and 2 -+ 6 fmol/mg of protein (+ SEM), respectively, about loo-fold lower than that for NG108-15 cells (n = 6).
["H]Neurotensin binding in murine brains. In order to provide comparative evidence for neurotensin binding in NG108-15 cells, we studied synaptic membranes of murine brains. The concentration dependence of neurotensin binding at equilibrium was determined in the presence of increasing concentrations of ["Hlneurotensin (Fig. 4, insets) . The specific binding was found to be saturable. Scatchard plots of ["Hlneurotensin binding to mouse and rat brain synaptosomal fractions showed two distinct binding sites (Fig. 4) . The dissociation constants (&) for high and low affinity sites were 0.86 nM and 13 nM in mouse brain synaptic membranes and 0.44 nM and 19 nM in rat brains, respectively. The calculated B,,, at both affinity sites is also shown in Figure 4 Effects of neurotensin on various responses in NGlOB-15 cells. In order to clarify what kinds of cellular responses are mediated by neurotensin receptors, adenylate cyclase activity, phosphatidylinositol turnover and 4"Ca uptake rates, and membrane potential changes of NG108-15 cells were measured in the presence or absence of neurotensin.
Effect on adenylate cyclase. The mean adenylate cyclase activity of washed membrane fractions of NG108-15 cells in the presence of 10 pM neurotensin was 29.8 + 0.8 units (picomoles of ["HIcAMP formed per minute per milligram of protein & SEM, n = 3), while the control activity was 30.8 + 2.5 units. Neurotensin also had no effect on PGE,-stimulated cyclase activity (n = 3): 76.3 + 1.0 units Vol. 4, No. 6, June 1984 by 10 pM neurotensin + 10 pM PGE,; 81.7 + 4.5 units by 10 yM PGE,.
Effect on phosphoinositol turnover. The incorporation of ["'Plorthophosphate into various phospholipids of NG108-15 cells was measured after incubating them for 15 min with ['"Plorthophosphate with or without the peptide. A labeling pattern showed no significant change in any fraction of phospholipids between cells incubated with and without 10 pM neurotensin (Fig. 5) , indicating no increase of phospholipid turnover such as phosphatidylinositol.
Effect on Ca uptake. The time course of calcium uptake by NG108-15 cells was also investigated. In a medium containing a physiologic concentration of potassium (5.4 mM), NG10815 cells took up 2.3 nmol of 4"Ca/5 min/ mg of protein in the presence of 10 pM neurotensin with a 5 to 10% increase over the control value, whereas a 410% increase in 4"Ca uptake was obtained in a solution containing 80 mM KCl.
Effects on membrane potentials. External application of as little as 1 pM neurotensin on NG108-15 cells produced a long-lasting depolarization preceded by a transient hyperpolarization. This phenomenon is illustrated in Figure 6 , A and B, where the cells were stimulated by relatively high concentrations of neurotensin (10 and 100 PM).
The mean amplitudes of hyper-and depolarization by 10 pM neurotensin, which were calculated from five samples that were evoked at the membrane potential level from -50 to -60 mV, were -6.6 ~fi 6.2 and 6 f 1.9 mV (k SD), respectively. The initial hyperpolarization ["'lpi incorporation into various phospholipids in resting and neurotensin-stimulated NG108-15 cells. NG108-15 cells were incubated in the absence and presence of neurotensin (10 FM) for 15 min. The reaction was terminated by adding 2 vol of chloroform/methanol, and phospholipids were quantitated as described under "Materials and Methods." The ordinate shows the radioactivity incorporated into the corresponding phospholipid during incubation. Each value is the mean + SEM of triplicate determinations. PE, phosphatidylethanolamine; PI, phosphatidylinositol; PC, phosphatidylcholine; PA, phosphatidic acid; PS, phosphatidylserine; SM, sphingomyelin; LPC, lysophosphatidylcholine. lasted for about 10 set, while depolarization lasted for 30 to 60 sec. Membrane resistance decreased during hyperpolarization by neurotensin. During subsequent depolarization, the conductance recovered to the control level, although the apparent resistance was lower in some cases. Action potentials evoked by current injection into NG108-15 cells were commonly suppressed during hyperpolarization (Fig. 6A) . Recovery in producing action potentials was sometimes observed from the middle point of the rising phase from the bottom of the hyperpolarization. As seen in Figure 6B , an apparent increase in amplitude of anodal break spikes, which were stimulated by a subthreshold intensity, was observed during depolarization, indicating that NG108-15 cell membranes are highly excitable during neurotensin-evoked depolarization. Iontophoretic applications of neurotensin elicited this same biphasic response feature (Fig. 6C) . During hyperpolarization the generation of action potentials was inhibited and the membrane conductance was increased. During depolarization action potentials were elicited and membrane conductance recovered to that level seen before stimulation.
Effects of neurotensin on neuromuscular transmission. Miniature endplate potentials (MEPPs) were recorded from rat striated myotubes co-cultured with NG108-15 cells for 3 days in 10 pM PGE, and 1 mM theophylline. An external application of 1 pM neurotensin to the junctions between the hybrid and muscle cells produced a significant increase in MEPP frequency. A typical example is illustrated in Figure 7 , where a 16-fold facilitation in MEPP frequency lasted for 30 sec.
Discussion
The results demonstrate that NG108-15 hybrid cells possess a single population of specific binding sites for neurotensin. There is good agreement between the kinetic (0.86 nM) and equilibrium (0.24 nM) determinations of the & of NG108-15 cells. These values were very close to those for the high affinity binding sites in synaptic membranes of mouse (0.86 nM) and rat (0.44 nM) brains (Fig. 4) . Recently, two binding sites (0.1 and 4.7 nM) in rat synaptic membranes have been reported by Vincent et al. (1982) using [""Ilmonoiode-Trp"-neurotensin.
The dissociation constants (Kd) of ['""Ilneurotensin and ["HI neurotensin binding sites described by several groups (Kitabgi et al., 1977 (Kitabgi et al., , 1980 Uhl et al., 1977) have been -3 nM, the value of which is discrepant from the NG108-15 cell data. These initial studies could not detect the higher affinity component, since initial radioligands possessed insufficient specific activity to detect this component easily.
In both parental cell lines, N18TG-2 and CGBU-1, the number of specific binding sites for neurotensin was extremely low. This indicates that fusion of both parental cells yielded increased expression of neurotensin receptors, as seen in opiate receptors of NG108-15 cells (Klee and Nirenberg, 1974) . The neurotensin receptor density (7700 sites/cell) is the lowest among the known receptor numbers in NG108-15 cells: 300,000 opiate receptors (Klee and Nirenberg, 1974) ; 150,000 to 250,000 PGEl receptors (Kenimer, 1982) ; 60,000 a-adrenergic receptors (S. Ayukawa and M. Nirenberg, unpublished results); 32,000 muscarinic ACh receptors (Burgermeister et al., 1978) .
As (Reiser and Hamprecht, 1982) and by PGD2 in NG108-15 cells (Higashida et al., 1984) . As changes in membrane conductance during sustained depolarization by neurotensin were not significant, what ions contribute in generation of sustained depolarization is not known. However, when 10 mM CoClz was added in the recording medium, the neurotensin-evoked depolarizing response disappeared, although hyperpolarization was resistant (H. Higashida and M. Nirenberg, unpublished data) , and replacement of Na' as well as Ca'+ in the recording medium depressed the depolarizing response. These preliminary observations suggest that both Na and Ca ions may be required to produce sustained depolarization.
The apparent increase in spike height during the depolarizing period (Fig. 6B) could be due to the increased utility of Ca'+ or Na+ in spike genesis, because action potentials of the cells are a mixture of both Na and Ca components (Reiser et al., 1977; Fishman and Spector, 1981) . The clear decrease in membrane resistance seen during hyperpolarization by neurotensin suggests increased involvement of an ion flux. By measuring the responses at different concentrations of [K'lo, the hyperpolarization induced by bradykinin in NG108-CC-25 cells (Resier and Hamprecht, 1982) has been shown to be caused by an increase in K conductance.
A similar mechanism could occur in NG108-15 cells involving neurotensin. Thus, neurotensin receptors would link to ion channels, probably of K+, Na+, or Ca'+.
Modulation of neuromuscular transmission was clearly demonstrated by application of neurotensin at synaptic sites between NG108-15 and muscle cells (Fig. 7) . In these synapses in culture, modulation of synaptic transmission has been demonstrated by serotonin (Christian et al., 1978; MacDermot et al., 1979) , PGFncy (Christian et al., 1978) , and PGD:! (Higashida et al., 1984) . Characteristics of cholinergic transmission from the hybrid cells were partly clarified by Nelson et al. (1976) and Higashida et al. (1978) . However, questions about ACh storage sites and modes of quantum or non-quantum release of ACh in the hybrid cells remain unsolved. Therefore, it is difficult to define which type (bell or skew) of cholinergic transmission (Thesleff and Molgo, 1983 ) is accelerated by neurotensin at hybrid-myotube synapses.
In summary, a single population of neurotensin receptor sites has been proven to exist in NG108-15 hybrid cells. These receptors exhibited high affinity for neurotensin among small peptidergic neurohormones.
The receptors may link to ionic channels rather than to metabolic processes and mediate membrane excitation and facilitation of synaptic transmission.
As neurotensin receptors of NG108-15 cells resemble those of synaptosoma1 fractions of the murine brains, the neurotensin receptor with this coupling mode in NG108-15 cells seems to possess characteristics of neurotensin receptors functioning in the CNS.
